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$t=0$ Hill $S(t)$ $S(t)$
$\epsilon$
$r=a(1+eh(\Theta,\phi, t))$ (1)
$\Omega_{+}$ $\Omega_{-}$ $S(t)$ $t>0$ $u$ $u_{H}=$
$(u_{H}, v_{H}, 0)$ $r,$ $\Theta,$ $\phi$ ) Hill
$u(r,\Theta,\phi,t)=u_{H}(r,\Theta)+\epsilon u^{\pm}(r,\Theta,\phi,t)$ in $\Omega_{\pm}$ (2)
$\urcorner {}^{t}t$
\Omega + $u^{+}$ $\Phi(r, \Theta, \phi, t)$
$u^{+}=grad\Phi$ (3)
$\Phi(r, \Theta, \phi, t)$
$\Phi(r,\Theta,\phi, t)=\sum_{n=1}^{\infty}\sum_{m=0}^{n}(A_{nm}^{e}(t)Y_{nm}^{e}(\Theta,\phi)+A_{nm}^{o}(t)Y_{nm}^{o}(\Theta,\phi))r^{n+1}$ (4)
$\backslash$
$Y_{n’ n}^{e}(\Theta, \phi)=\omega sm\phi P_{n}^{m}(z)$ , $Y_{nm}^{o}(\Theta,\phi)=\sin m\phi P_{n}^{m}(z),$ $z=\infty s\Theta$
$P_{n^{m}}(z)$ $u^{+}=(u^{+}, v^{+}, w^{+})$
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$\frac{\partial u^{-}}{u}=-3r\infty s\Theta u^{-}+\frac{3}{2r}(1-3r^{2})\dot{a}n\Theta v^{-}+\frac{3}{2}(1-r^{2})\infty s\Theta\frac{\partial u^{-}}{\partial r}-\frac{3}{2r}(1-2r^{2})\sin\Theta\frac{\partial u^{-}}{\partial\Theta}-\frac{\partial p^{-}}{\partial r}(7)$
$\frac{\partial v^{-}}{\partial t}=-\frac{3}{2r}(1-6r^{2})\sin\Theta u^{-}+\frac{3r}{2}\cos\Theta v^{-}+\frac{3}{2}(1-r^{2})\cos\Theta\frac{\partial v^{-}}{\partial r}-\frac{3}{2r}(1-2r^{2})\sin 8$ $\frac{av^{-}}{e}-\frac{1}{r}\frac{\partial p^{-}}{\partial\Theta}(8)$
$\frac{\partial w^{-}}{\partial t}=\frac{3r}{2}\omega s\Theta w^{-}+\frac{3}{2}(1-r^{2})\infty s\Theta\frac{\partial w^{-}}{\partial r}-\frac{3}{2r}(1-2r^{2})\sin\Theta\frac{\partial w^{-}}{\Re}-\frac{1}{rs\dot{m}\Theta}\frac{\partial p^{-}}{\Phi}$ (9)
$\frac{\partial u^{-}}{\partial r}+\frac{2u^{-}}{r}+\frac{1}{r}\frac{\partial v^{-}}{\Re}+\frac{\cot\Theta v^{-}}{r}+\frac{l}{r\sin\Theta}\frac{\partial w^{-}}{\Phi}=0$ (10)
$p^{-}$ $17)$ (8) (9) $\partial u^{-}/\partial t$ $\partial v^{-}/\partial t,$ $\partial w^{-}/\partial t$
$\frac{1}{r^{2}}\frac{\partial}{\partial r}(r^{2}\frac{\partial p^{-}}{\partial r})+\frac{1\partial}{r^{2}\sin\Theta^{\mathfrak{B}}}(\sin\Theta$ $\frac{ap^{-}}{e})+\frac{1\partial^{2}p^{-}}{r^{2}\sin^{2}\Theta\partial\phi^{2}}=F(r,\Theta,\phi)$ (11)
$\backslash$
$F(r, \Theta, \phi)=$ ( $-12\sin\Theta v^{-}-9$ roos $\Theta\frac{\partial u^{-}}{\partial r}-3r\frac{\partial v^{-}}{\partial r}+12\sin\Theta\frac{\partial u^{-}}{\partial\Theta}$ )
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$\backslash$ $u^{+}$ $u^{-}$ $v^{-}$ $w^{-}$ $p^{-}$
$u^{-}(r, \Theta,\phi,t)=\sum_{n=1}^{\infty}\sum_{m=0}^{n}u_{nm}(r, t)Y_{nm}(\Theta,\phi)$
$v^{-}1r,$ $\Theta.\phi,$ $t$) $= \sum_{n=1}^{\infty}\sum_{m=0}^{n}v_{nm^{(r,t)’\frac{\partial Y_{nn}(\Theta,\phi)}{\partial\Theta}}}$ in $\Omega$ (12)
$w^{-(r,\Theta.\phi,t)}= \sum_{n=1}^{\infty}\sum_{m=0}^{n}\frac{w_{n\prime n}(r,t)}{\sin\Theta}\frac{\partial Y_{n\prime\prime\iota}(\Theta,\phi)}{ap}$
$p^{-}(r. \Theta.\phi,t)=\sum_{n=1}^{\infty}\sum_{m=0}^{n}p_{nm}(r,t)Y_{nm}(\Theta,\phi)$
$u_{nm}(r,t)Y_{nm}(\Theta,\phi)=u_{nm}^{e}(r.t)Y_{nm}^{e}(\Theta,\phi)+u_{nm}^{o}(r, t)Y_{nm}^{o}(\Theta,\phi)$ etc.
$u_{nm}1r,$ $t$) $Y_{nm}(\Theta, \phi)$ (12) (7) (8), (9)
$\cos m\Phi$ $\sin m\phi$ $\Phi$
$\frac{\partial u_{n}}{\partial t}=1^{u_{n-1},u_{n+1}}v_{n-1},$
$v_{n+1},$
$\frac{\partial u_{n-1}}{\partial r}\frac{\partial u_{n+1}}{\partial r}$ } $- \frac{\partial p_{n}}{\partial r}$ (13)
$\frac{\partial v_{n}}{\partial t}=\frac{(n-2)(n-m-1)(2n+1)}{tn+1)(n+m)(2n-1)}\frac{\partial v_{n-2}}{\partial t}$
$+\{u_{n-\theta},$
$u_{n-1},$
$u_{n+1},v_{n-S’}v_{n-1’}v_{n+1’} \frac{\partial v_{n-3}}{\partial r}’\frac{\partial v_{n-1}}{\partial r},$ $\frac{\partial v_{n+1}}{\partial r}$
.
$- \frac{1}{r}p_{n}$ (14)
$\frac{\partial w_{n}}{\partial t}=\{w_{n-1}$ , $w_{n+1},$




(14) n\geqq m+l, $\partial v$ $/\partial t$ (14) $n=m+1$$m+l$
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\partial vm/
$\sum_{n=m}^{\infty}\frac{\partial\nu_{n}}{\partial t}P_{n^{l}}’tz)=\frac{3}{2}(\frac{1}{r}-6r)\sum_{n=m}^{\infty}u_{n}\int_{-1}^{z}P_{n}^{m}(x)dx+\frac{3}{2}(1-r^{2})\sum_{n=m}^{\infty}(\frac{v_{r\iota}}{r}+\frac{\partial v_{n}}{\partial r})(zP_{n}^{m}(z)-\int_{-1}^{z}P_{n}^{m}(x)dx)$
$- \frac{3}{2}(\frac{1}{r}-2r)\sum_{n=m}^{\infty}\{n(n+1)\int_{-1}^{z}P_{n^{n}}’(x)dx-m^{2}\int_{-1}^{z}\frac{P_{n}^{m_{(X)}}}{1-x^{2}}dx\}-\sum_{n=m}^{\infty}\frac{p_{n}}{r}P_{n}^{m}(z)$ (16)
$\frac{\partial v_{n\iota}}{\partial t}=\frac{3}{2}(\frac{1}{r}-6r)\sum_{n=m}^{\infty}a_{n}^{m}u_{n}++\frac{3}{2}(1-r^{2})\sum_{n=m}^{\infty}(\frac{2m+1}{2m+3}6_{n,m+1}-\mathfrak{a}_{n}^{m})(\frac{v_{n}}{r}-\frac{\partial v_{n}}{\partial r})$
$-1-2r) \underline{3}\underline{1}\sum^{\infty}\{n(n+1)\alpha_{n}^{m}-m^{2_{\beta’}n_{\}_{U}}}-\underline{p_{n}}$ (17)







$f_{\hslash}(r)= \frac{(n-1)(n-m)}{2n-1}(12u_{n-1}-12v_{n-1}-3r\frac{\partial v_{n-1}}{\partial r})-\frac{(n+2)(n+m+1)}{2n+3}(12u_{n+1}-12v_{n+1}$










$w^{-}(1)=w^{+}(1)$ $\llcorner$ $w_{n}(1)=A_{nm}$ (22)
$S(t)$ $S(t)$




$-+p$ $+u_{H}\cdot u$ $=const$. (24)
$\partial t$
$p^{+}=p_{0}- \frac{\partial\Phi}{\partial t}-(1-\frac{1}{r^{3}})\cos\Theta u^{+}+(1+\frac{1}{2r^{3}})\sin\Theta v^{+}$ (25)
(5)
$p^{+}=p_{0}- \sum_{n=1}^{\infty}\sum_{m=0}^{n}\frac{\partial A_{nm}}{\partial t}(\frac{1}{r})^{n+1}Y_{nm}+(1-r^{3})\cos\Theta\sum_{n=1}^{\infty}\sum_{m=0}^{n}(n+1)A_{nm}(\frac{1}{r})^{n+2}Y_{nm}$
$+(1+ \frac{1}{2r^{\theta}})\sin\Theta\sum_{n=1}^{\infty}\sum_{m=0}^{n}A_{nm}(\frac{1}{r})^{n+2}\frac{\partial Y_{n\prime n}}{\partial\Theta}$ (26)
$\frac{\partial p^{+}}{\partial r}=\sum_{n=1}^{\infty}\sum_{m=0}^{n}(n+1)\frac{\partial A_{nm}}{\partial t}(\frac{1}{r})^{n+2}Y_{nm}+\frac{3}{a}\cos\Theta\sum_{n=1}^{\infty}\sum_{m=0}^{n}(n+1)A_{nm}(\frac{1}{r})^{n+\epsilon_{Y_{nm}}}$





$p^{+}(1)=p_{0}- \sum_{n=1}^{\infty}\sum_{m=0}^{n}\frac{\partial A_{nm}}{\partial t}Y_{nm}+\frac{3}{2}\sin\Theta\sum_{n=1}^{\infty}\sum_{m=0}^{n}A_{nm}\frac{\partial Y_{nm}}{\partial\Theta}$ (28)
$\frac{\partial p^{+}(1)}{\partial r}=\sum_{n=1}^{\infty}\sum_{m=0}^{n}tn+1)\frac{\partial A_{nrn}}{\partial t}Y_{nm}+\frac{3}{a}\cos\Theta\sum_{n=1}^{\infty}\sum_{m=0}^{n}(n+1)A_{nm}Y_{nm}$
$- \frac{3}{2}\sin\Theta\sum_{n=1}^{\infty}\sum_{m=0}^{n}(n+3)A_{nm^{\frac{\partial a_{nm}}{e}}}$ (29)
$p^{+}$
$p^{+}(r, \Theta,\phi,t)=\sum_{n=1}^{\infty}\sum_{m=0}^{n}p_{nm}^{+}(r, t)Y_{nm}(\Theta,\phi)$ (30)
$p_{n}^{+}(1)=- \frac{\partial A_{n}}{\partial t}+\frac{3}{2}\{\frac{(n-1)(n-m)}{2n-1}A_{n-1}-\frac{(n+2)(n+m+1)}{2n+3}A_{n+1}\}$ (31)
$\frac{\partial p_{n}^{+}(1)}{\partial r}=(n+1)\frac{\partial A_{n}}{\partial t}-\frac{3}{2}\{\frac{(n-2)(n+1)(n-m)}{2n-1}A_{n-1}-\frac{(n+2)(n+6)(n+m+1)}{2n+3}A_{n+1}\}$ (32)
$\searrow$




$\frac{\partial p_{n}^{-}t1)}{\partial r}=-\frac{3(n-1)(n-m)}{2n-1}(v_{n}^{-}(1)-A_{n-1})+\frac{3(n+2)(n+m+1)}{2n+3}(v_{n+1}^{-}(1)-A_{n+1})+\frac{\partial p_{n}^{+}(1)}{\partial r}$ (34)
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(33) (34), (23)





(20) (21) (22) (35)
(20) (22) $\partial u_{n}/\partial t=-(n+1)\partial w_{n}/\partial t$ $r=1$
(35)
$r=1$ (35) $p_{n}(0)=0$ (18)
$p_{n}(r)= \frac{C_{n}}{2n+1}r^{n}+\frac{r^{n}}{2n+1}\int_{1}^{r}r^{-tn-1)}f_{n}(r)dr-\frac{r^{-tn+1)}}{2n+1}\int_{0^{r}}r^{n+2}f_{n}(r)dr$ (36)
3. $m=2$ $m=2$
$\alpha_{2}^{2}=8,$ $\alpha_{3}^{2}=-\frac{72}{7}$ and $\alpha_{n}^{2}=t-1)^{n}8$ $(n\geqq 4)$ . $\beta_{n}^{2}=(-1)^{n}2n(n+1)$ $(n\geqq 2)$
$\frac{\partial v_{2}}{\partial\ell}=(\frac{1}{r}-6r)\{\frac{5}{4}u_{2}-\frac{45}{28}u_{3}+\frac{5}{4}\sum^{\infty}t-1)^{n}u_{n}\}\}$
$n\Leftarrow 4$
$+(1-r^{2}) \{\frac{5}{4}(\frac{v_{2}}{r}+\frac{\partial v_{2}}{\partial r})-\frac{75}{28}(\frac{v_{\theta}}{r}+\frac{\partial v_{3}}{\partial\prime})+\frac{5}{4}\sum^{\infty}(-1)^{n}(\frac{v_{n}}{r}+\frac{\partial v_{n}}{\partial r})\}+\frac{30}{7}(\frac{1}{r}-2r)v_{3}-\frac{p_{2}}{r}$ (37)
$n=4$
(225) $m=2$ $n=3$




$n\geqq 4$ (14) (37) (38)
$A_{2}=1$ , $A_{n}=0tn\geqq 3$ ).
$t=0$
$u_{2}(1)=-3,$ $w_{2}(1)=1$ , $u_{n^{(1)}}=w_{n}(1)=0$ $(n\geqq 3)$ (39)
$v_{n}(1)$ $u^{-}$ (39)
$\Phi$ even part
$u_{2}tr,$ $0$ ) $=- t\frac{21}{2}+4a$)$r+( \frac{15}{2}+4a)r^{\theta},$ $v_{2}(r, 0)=-( \frac{21}{4}+2a)r+(\frac{25}{4}+8a)r^{3}$ ,
$w_{2}(r, 0)=- t\frac{21}{4}+2a)r+(\frac{25}{4}+z_{a)r^{3},u_{4^{(r,0)=4a}}}(r^{\theta}-r^{\mathfrak{h}}, v_{4}(r.0)=a(r^{\theta}-\frac{7}{5}r^{5}),$ $w_{4}= \frac{5}{7}a(r^{3}-r^{\vee \mathfrak{h}}$ ,
$u_{n}tr,0)=0,$ $v_{n}tr,0$) $=0,$ $w_{n}tr,0$ ) $=0$ $tn=3$ or $n\geqq 5$ )
$a$ $t=0$









$\frac{\partial h}{\alpha}=u^{-(1,t)}+3\cos\Theta h+\frac{3}{2}\sin\Theta$ $a_{e}^{\partial h}$
(21)
$h(0, \Phi, t)$
(13) (14) (15) $n$
$n>N$ $\searrow$





$h(\Theta, 0, t)$ $\Theta=0$ $t=0$
$m=2$ $h(\Theta, n, t)=h(\Theta, 0, t)$
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